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Among the various changes generated by the COVID-19
pandemic, there was an increase in the demand for ICU
mechanical ventilators, essential to meet the most serious
manifestations of the disease. This emergency context showed
ergonomic ﬂaws that already exist in this equipment, since
hospitals have become a scenario of greater stress and with
relocation of medical professionals with no experience in
handling respirators to supply the shortage of specialized
professionals. At the same time, the volume of equipment
needed could not be met by the industry due to several
problems, including manufacturing and design.

Background

Analytical Method
Nine articles that studied the interface of state-of-the-art ICU
mechanical ventilators, developed between 2005 and 2020, were
analyzed. As an example, Table 1 highlights the notes of four authors
whose works were better suited to the purpose of this study.
Study
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Scarce specialized professionals
Change in the
hospital
environment

Use of numerous speciﬁc parts
Use of complex software
Need specialization
Strict regulatory standards

Interface Complexity

Project Complexity

complicated use even for
specialized professionals, as
shown in table 1, and even
more so for the relocated
ones

difﬁculty in producing the
ideal number of respirators
in a scenario of great need

This context may have formed a new project perspective that
values the improvement of manufacturing and interaction. For
this, there are two areas that are indispensable.

Excess of information on the main screen
3

“Alarms” screen very similar to “adjustments” screen
Fast screen change
Small numbers
Lack of sensitivity on the screen

Device sensitivity
The industry's
inability to meet
the number of
devices required,
partly due to

Difﬁculty in conﬁguring the pressure support

The COVID-19 pandemic highlighted problems that already
existed in the ICU mechanical ventilator project.

Difﬁculty in accessing some functions and information

Relocation of medical professionals not
specialized in the use of mechanical
ventilators
Long assembly

Variation of terminology between the devices analysed
Variation of layouts between the devices analysed
Difﬁculty turning on the device
Difﬁculty in recognizing the mode and parameters
Difﬁculty ﬁnding and activating the NIV mode

The high need for mechanical ventilators was one of several
transformations generated by the pandemic. With this device in
focus, there are two contexts.
Large number of patients

Human Factor Problems Identiﬁed

Conclusion
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Slow feed-back in some functions
Difﬁculty reading the conﬁgurations
Difﬁculty turning on the device
Difﬁculty activating the NIV mode
Lack of sensitivity on the screen

Table 1: Ergonomic ﬂaws highlighted by the four main authors.

All nine articles analysed reported the presence of ergonomic
problems in the product interface, even when used by specialized
professionals.

Ergonomics
Reduce errors
Increase efﬁciency
Reduce user frustration

Design
Decrease manufacturing time
Reduce the ﬁnal price of the
product

These disciplines can beneﬁt both critical scenarios and the
hospital's daily life.
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